Introduction

17
The precipitation of controlled-shaped particles is of great in air at moderate temperature (<50 • C) and grinded for analysis.
72
The lamellar mesostructured silica obtained in basic condi-73 tion (hereafter named "basic substrate") is made of negative 74 silica layers intercalated with the alkylammonium template ions.
75
The template is anchored by ionic bonding in the interlayer 76 space.
77
The lamellar mesostructured silica obtained in acidic condi- 
Surface modification
83
A direct template displacement method was developed to 84 graft silane ligands onto the surface of uncalcined mesoporous 85 silica prepared from acidic condition. 5, 6 The organic surfac- 
Structural characterization
101
X-ray diffraction patterns were collected in a Siemens D5000 102 powder diffractometer using Ni-filtered Cu K␣ radiation. Ther-103 mal analysis data were recorded on a Netzsch STA 449C ana-104 lyzer under air, with a heating ramp of 10 • C/min and a gas flux 105 of 50 ml/min. Transmission electron micrographs were obtained 106 on a Philips CM100 microscope working at an acceleration volt-107 age of 100 kV. The powders were simply deposited on a copper 108 grid covered with a formvar thin film. The 29 Si MAS-NMR data 109 were recorded in a Bruker Advance DSX400 (9. 
Results and discussion
115
Silica phases precipitated from TEOS precursor are charac-116 terized by a stacking periodicity of 39Å (Fig. 1) , versus 42-52Å 117 for silica obtained from sodium silicate in basic and acidic con-118 ditions, respectively. However, materials obtained from TEOS 119 have shown a more ordered lattice, richer in silica (Fig. 2) .
120
Several parameters were studied in order to increase the thick-121 ness of the inorganic layers in the TEOS/acidic system: the 122 acid concentration, the molar ratio between silica precursor and 123 template, the hydrolysis or polymerization of the precursor pre-124 viously to the interaction with the template. However, it is very 125 uneasy to influence the polymerization of the growing silica 126 layer in the direction normal to the inorganic-organic interface: 127 the self-organization of the system occurs by charge-density 128 matching across the interface and there is no driving force 129 towards the incorporation of additional inorganic precursor 130 species when the cationic charges of the surfactant are counter-131 balanced by a specified quantity of charged silica precursors. 7,8 132 After the adjusting of the optimum synthesis conditions, the 133 modification of the lamellar silica was envisaged by the silylat-134 ing of the constitutive inorganic sheets. The silylating reaction 135 is driven in a solvent allowing the extraction of the template 136 at the same time as the grafting reaction of the silylating agent 137 (trimethylsilyl chloride or TMSCl). Acidic and basic silica were 138 Fig. 1 . XRD patterns of lamellar silica obtained from TEOS in basic medium (left) and acidic medium (right). electron microscopy (Fig. 3) . Single silica layers can be observed 144 with poor rigidity and extremely high aspect ratio.
U N C O R R E C T E D P R O O F
145
Quantitative 29 Si solid state NMR has been performed on 146 the acidic substrate before and after silylating (Fig. 4) . Before 147 surface modification, the intercalated lamellar silica is mainly 148 constituted by Q 3 and Q 4 silicon atoms in equivalent quantity. The initial silica network can be considered as thin lamellae 150 with 50% of "inner Si" atoms (Q 4 ) and 50% of "surface Si" 151 (Q 3 ) atoms bearing an OH group. This reveals the very thinness 152 of the layers, which have a very high surface/volume ratio. After 153 the grafting of TMS, an intense peak appears in the spectrum, 154 corresponding to the TMS signal. This new peak counts for 25% 155 of the total spectrum area, while the Q 3 peak decreases down 156 to 9.5% and the Q 4 increases up to 65.3%. In the modified sub-157 strate, there is thus 6.8 times more Q 4 atoms than Q 3 . It can be 158 calculated that 3/4 of the surface SiOH groups have fixed a TMS 159 molecule, which is a large proportion regarding the size of the 160 TMS group. 9
161
In order to propose a comprehensive description of the inner 162 structure of the lamellar silica's, poorly described in the litera-163 ture, we built a representative model of the inorganic-organic 164 stacking, which consists in thin silica sheets intercalated by dou-165 ble layers of quaternary alkylammonium molecules (Fig. 5) . The 166 complete model describes the molecular configuration of the sur-167 factant in the interlayer space, its anchoring mechanism at the 168 silica surface, the molecular organization of the silica network, 169 the lamella thickness, the surface silanol packing density and an 170 estimation of the electrical residual charge. This will be partly 171 described hereafter. Surfactant bearing two long alkyl chains 172 are known to adopt a tilted bilayer configuration, close to the 173 crystal structure of the pure surfactant salt, when intercalated in 174 the interlayer space of lamellar silicates. Recent studies favour 175 
Conclusions
199
We have studied a wide variety of inorganic phases 200 with lamellar structure, from the synthesis to their complete 201 microstructural characterization.
